Unidirectional pulsed-field electrophoresis of single- and double-stranded DNA in agarose gels: analytical expressions relating mobility and molecular length and their application in the measurement of strand breaks.
Unidirectional pulsed-field electrophoresis improves the separation of single-stranded DNA molecules longer than 20 kilobases (kb) in alkaline agarose gels compared to static-field electrophoresis. The greatest improvement in separation is for molecules longer than 100 kb. The improved resolution of long molecules with unidirectional pulsed-field electrophoresis makes possible the measurement of lower frequencies of single-strand breaks. The analytical function that relates the length and mobility of single-stranded DNA electrophoresed with a static field also applies to unidirectional pulsed field separations. Thus, the computer programs used to measure single-strand breaks are applicable to both undirectional pulsed- and static-field separations. Unidirectional pulsed-field electrophoresis also improves the separation of double-stranded DNA in neutral agarose gels. The function relating molecular length and mobility for double-stranded DNA separated by unidirectional pulsed-field electrophoresis is a superset of the function for single-stranded DNA. The coefficients of this function can be determined by iterative procedures.